Inhibition of factor X and factor V activation by dermatan sulfate and a pentasaccharide with high affinity for antithrombin III in human plasma.
There is evidence that by catalyzing thrombin inhibition, several glycosaminoglycans can inhibit the thrombin-mediated amplification reactions of coagulation and thereby delay prothrombin activation. The two amplification reactions can apparently be catalysed by endogenously generated factor Xa and thrombin. This study provides evidence which suggests that on a molar basis, an agent which can only catalyse thrombin inhibition is approximately 10 times more effective than an agent which can only catalyse factor Xa inhibition in their ability to inhibit intrinsic prothrombin activation. We determined the concentrations of each of heparin, dermatan sulfate and a pentasaccharide with high affinity for antithrombin III, to delay intrinsic prothrombin activation for at least 15s. Heparin catalyses both thrombin and factor Xa inhibition; dermatan sulfate catalyses only thrombin inhibition, while the pentasaccharide only catalyses factor Xa inhibition. Efficient prothrombin activation, which coincided with both factor X activation and factor V proteolysis, was first observed 45s after CaC12 was added to contact-activated plasma. Heparin (approximately 0.1 microM) prolonged by at least 30 s the time required for the activation of the three clotting factors to begin. The minimum concentrations of the pentasaccharide and dermatan sulfate to delay the activation of prothrombin, factors X and V were approximately 50 microM and approximately 5 microM, respectively. Thus, each anticoagulant could inhibit intrinsic prothrombin activation only when it inhibited activation of both factors X and V. A combination of approximately 5 microM pentasaccharide and approximately 0.05 microM dermatan sulfate similarly delayed the activation of all three clotting factors. Thus, while catalysis of thrombin inhibition is a more effective pathway than catalysis of factor Xa inhibition for delaying prothrombin activation, the simultaneous catalysis of thrombin and factor Xa inhibition can synergistically improve the ability of a sulfated polysaccharide to delay prothrombin activation.